Previous reports indicating that forest properties owned by women were less extensively managed than those owned by men were partly attributed to women not having been fully socialized into family forestry. It was assumed that this gap would have been reduced by targeted actions undertaken over the last 10-15 years with the aim of increasing women's interest in and knowledge of forestry, and strengthening their self-identification as forest owners. To examine this assumption, the management behaviors of male and female forest owners in 2003-2006 were analyzed and compared to results for 1992-1994. The data were obtained from the Data Base for Forest Owner Analysis and concerned almost 9000 forest management units. Although harvesting and silvicultural activities increased on both male-and female-owned properties over time, the ''gap'' between male and female owners did not diminish as expected.
Introduction
Previous studies on Nordic family forestry have demonstrated that less harvesting and silvicultural activities take place on forest properties owned by women than by men (Strupstad, 1990; Ripatti, 1999; Lidestav & Ekström, 2000; Kuuluvainen et al., 2011) . This is partly because women's properties are generally smaller than men's and partly because women have not yet been socialized into family forestry to the same extent as men (Brandth et al., 2004; Lindroos et al., 2005; Follo, 2008; Ha¨ggqvist et al., 2010; Lidestav, 2010) . Concerns regarding these differences have been expressed by the Swedish Government, in the latest Bill on new forest policies (2007/08:108) and even more specifically by a national strategy for gender equality in the forest sector that was launched in April 2011 (Landsbygdsdepartementet, 2011) . Ripatti (1999) claims that information and education have more pronounced effects on females' cutting behavior than on males', while Häggqvist et al. (2010) reported that female participants in the so-called ''forest day'' training exercises exhibited greater increases in knowledge than did male participants.
Over the last 10-15 years, a range of targeted actions have been implemented in order to increase women's interest in and knowledge of forestry and to promote in them a sense of identity as forest owners. These actions have included various courses and women-only forest days. The independent formation of local and national networks of female forest owners has also helped to increase their members' involvement in forestry and self-confidence as forest, as well as increasing their respect and recognition among forest professionals and male forest owners (Lidestav & Andersson, 2011) .
One might therefore expect that the gap between male and female forest owners in terms of forest management practices would have decreased or even disappeared. To determine whether this is in fact the case, we compared the harvesting and silvicultural activities on forest properties owned by male and female owners during [2003] [2004] [2005] [2006] to that reported for the period between 1992 and 1994 by Lidestav and Ekström (2000) . To facilitate comparison, the new data were gathered using the same methods as were used by the authors of the reference work. While the previous study focused exclusively on single owners, the work reported herein examined both single owners and cases involving joint ownership. The results obtained are discussed in relation to the activities and measures taken by the forest sector (including the forest-owning women themselves) in order to increase women's interest and involvement in forestry.
Materials and methods
The analysis was performed using data held by the Swedish Data Base for Forest Owner Analysis which contains information regarding harvesting and silviculture gathered by the Swedish Forest Agency. The survey was conducted using a standardized written postal questionnaire that was answered by individual forest owners with guidance from a forest ranger at the Swedish Forest Agency. The forest properties owned by the surveyed subjects constituted a stratified random sample, stratified by county and area from the target population of small-scale forest management units in Sweden. (A forest management unit may consist of one or more properties as long as they belong to the same owner or group of owners, and are located within the same municipality. For convenience we will henceforth refer to forest management units using the term ''property.'') A comprehensive description of the methodology and the database was published by Berg . Table I shows the sizes of the target populations, sample sizes, number of respondents and respondent rates for the study by Lidestav & Ekström (2000) covering the period between 1992 and 1994 and for the data generated in this work covering the period between 2003 and 2006.
The database contains information concerning the gender and age of the owner to whom each questionnaire was addressed (i.e. the corresponding owner) and if the forest property is certified or not. Forest certification data were analyzed in this work because it seems to correlate positively with active forestry . Moreover, the database also contains information on the ownership of the property in question. The ownership categories considered in this work were: female respondents with single ownership, female respondents with joint ownership, male respondents with single ownership, and male respondents with joint ownership. The database contains information on 8971 unique forest properties for the period investigated (20032006) . Henceforth and in Tables II-IV, the following abbreviations are used to denote the ownership categories listed above: women single, women joint, men single, and men joint. The database also contains information on property size, silviculture and harvesting activities, including the volume harvested during final felling, thinning and other cuttings, as well as area of cleaning, scarification, planting, and supplementary planting. The distribution of ownership categories within the sample was as follows: male respondents with single ownership, 43.0%; male respondents with joint ownership, 14.3%; female respondents with single ownership, 29.2%; female respondents with joint ownership, 12.1%.
We used the same analytical techniques as described by Lidestav and Ekström (2000) to examine whether there are any differences in the harvesting strategies adopted by men and women with single or joint ownership who had reported harvesting that year. The data were analyzed by multiple regression analysis. The variables to be explained were: (1) volume in final felling; (2) volume in final felling per hectare; (3) volume in thinning; (4) volume in thinning per hectare; (5) total harvested volume; and (6) total harvested volume per hectare. The explanatory variables used in the model were: (1) certification (no_0 and yes_1); (2) age of the owner (years); (3) size of forest property (hectare); and (4) forest ownership categories. For the purpose of regression analyses, logarithmic transformation (with base e) of the variable property size was found to be most suitable. So, when referring to the response variable (i)-(vi) and the explanatory variable (c) in the text, it is actually the logarithmically transformed value that are used in the models. To examine whether harvesting and silvicultural activities are affected by ownership categories, or whether other explanatory variables are simply differently distributed between male and female with singly-or jointly owned properties, binary logistic regression was used. The variable to be explained is dichotomous, e.g. equal to 1 if a certain activity has taken place during the year, and equal to 0 if not. The explanatory variables were the same as used in the multiple regressions. The stratification of the data was not taken into account when the logistic regression was performed. Throughout the study, the level of significance is set at 5%.
Results
Women accounted for 26.8% of all forest owners and held 23.3% of the forested land examined in this work. This implies that women generally own smaller properties than men, averaging 46.3 ha whereas the male average is 59.5 ha. Since the beginning of the 1990s (cf. Lidestav & Ekström, 2000) the percentage of forest owners who are women has increased by 5.4% and the percentage of forest land that is owned by women has increased by 4.8%. However, it should be stressed that according to official statistics based on the registration of legal titles to forest estates, the proportion of female forest owners is 38% (Skogsstyrelsen, 2011) . As much as 45.8% of the forest properties owned by women are jointly owned, and the mean size of those properties is 56.4 ha. The corresponding figures for men are 40.9% and 62.5 ha. The distribution of single and joint ownership in the sample may reflect the survey design, which overrepresented male owners. This shortcoming is discussed in more detail below. As shown by the area class distribution data in Table II , women tended to own smaller properties. For both women and men, jointly owned properties were generally somewhat larger than those under single ownership.
On average, female single owners were 2.7 years older than male single owners (62.3 vs 59.9 years) which is similar to the situation at the beginning of the 1990s (cf. Lidestav & Ekström, 2000) . The average age for women who own their property jointly is 59.6 years while that for men in the same situation is 57.9. The higher mean age among single owners is probably a cohort effect stemming from the fact that a property that is jointly owned by a couple will become singly owned when one of the two dies, and the likelihood of one member of the couple dying increases with age. This is also probably the reason why female single owners tend to be older than male single owners (Table III) .
As was the case in 1992-1994, men with single ownership were more likely to engage in forestry in 2003-2006 than were female single owners (Table IV) . Properties under single ownership generally saw more activity than those under joint ownership even though properties under single ownership are generally smaller. The difference in activity between male and female owners that was observed in 1992-1994 had not diminished in 2003-2006. The entire dataset was analyzed to determine the incidence of silvicultural and harvesting activities. The estimated logit model showed that female single owners were less inclined to carry out final felling, thinning, other cuttings, planting, supplementary planting, and cleaning than were single male owners (Table V) . Female single owners were more inclined to carry out thinning and other cuttings than men with joint ownership but less so than men with single ownership. Final felling, thinning, other cuttings, mechanized scarification, planting, supplementary planting, and cleaning were all more common on larger properties and certified properties. Finally, forest owner's age had a negative effect on all activities. Note that both Tables V and VI present results for the ''full model''; in cases where one or more parameters are not significantly different from zero, a (final) reduced model is also presented.
For those properties where harvesting had taken place, differences in harvesting volume (in total and per hectare) were analyzed by multiple regression. The non-weighted analyses showed that the owner's gender and ownership category had no influence on the volume harvested during the final felling, but increased with age of the corresponding owner. Certified properties and smaller properties tended to have lower total harvested volumes for the final felling (Table VI) . However, forest certification schemes seemed to increase the volume harvested per hectare in the final felling, indicating that the standing volume prior to final felling is generally higher on forest certified properties. The total volume harvested during thinning increased with property size and forest certification, but was decreased if the corresponding owner was a man. Certification, property size, and joint ownership with a female respondent all had positive effects on the volume thinned per hectare. Both certification and property size had a positive impact on the total volume harvested (i.e. the combined volumes for final felling, thinning, and other cuttings). Conversely, age and joint ownership with a man as corresponding owner had a negative impact. The total volume harvested per hectare increased with forest certification, but decreased with property size, age, and with a male respondent with joint ownership.
Discussion
From the broad perspective of forest policy and governance (cf. Bill 2007/08:108), the most encouraging finding of this work is that harvesting and silvicultural activities undertaken by both male and female forest owners have increased in recent years. However, from a gender mainstreaming point of view (cf. Landsbygdsdepartementet, 2011) , it must be considered disappointing that the ''gap'' between male and female owners has not diminished. Harvesting and silvicultural activities are still less common on properties with a female as corresponding owner. Our results are consistent with previous findings; there is a positive relationship between property size and the occurrence of harvesting and silvicultural activities (Lidestav & Ekström, 2000; , and forest certification seems to increase both the occurrence of forest activities and the volume harvested (Johansson & Lidestav, 2011 . On properties where harvesting has taken place, certification appears to increase the volume harvested (both in absolute terms and on a per-unit-area basis), but the owner's gender has no influence. It thus seems that targeted actions aimed at increasing women's interest in and knowledge , as well as strengthening their self-identification as foresters and forest owners has not yet changed the structural condition that properties owned by men tend to be larger and/or are more likely to be certified. While the amount of forestry activities conducted on properties owned by women has increased since early 1990s, the targeted actions have not been sufficiently extensive and effective to close the activity gap between women and men.
In order to increase the efficiency of targeted actions and thereby better meet the expectations raised in the National strategy for gender equality (Landsbygdsdepartementet 2011) , it would be desirable to establish a reliable and uniform reporting system that provides information on the type and number of activities performed, the identities of the participants, the objectives of the activity, and its outcomes. This will provide data that can be systematically investigated and evaluated to create a sound basis for effective improvement. 
